Upper extremity pathology is uncommon and generally involves the brachial artery in about 12% of the cases. Of chronic upper limb ischemia, trauma, fibromuscular dysplasia, giant cell arteritis, and atherosclerosis are among the most reported cases. After a thorough review of the literature, there is agreement with duplex ultrasound sensitivity and specificity for predicting >70% stenosis in the subclavian arteries with a sensitivity of >82% and specificity of >90%. This article not only correlates the relationship between duplex ultrasound and severe peripheral arterial disease, but it also proves with 100% accuracy the ability to detect latent and abnormal pathology of the upper extremities post endovascular intervention.
Introduction
Upper extremity pathology is uncommon and generally involves the brachial artery in about 12% of the cases. 1 Of chronic upper limb ischemia, trauma, fibromuscular dysplasia, giant cell arteritis, and atherosclerosis are among the most reported cases. 1 While angiography is the gold standard for peripheral arterial imaging, duplex ultrasound is a viable and widely used tool in the assessment and detection of arterial pathology in the upper extremities. After a thorough review of the literature, there is correlative evidence suggesting duplex ultrasounds' sensitivity and specificity for predicting >70% stenosis in the upper extremities, specifically the subclavian arteries reported sensitivity of >82% and specificity of >90%. 2, 3 Therefore, it has been documented that duplex ultrasound is sensitive and specific enough to detect severe peripheral vascular diseases along with latent surgical and endovascular complications in the upper extremities. 4 It is our labs' protocol to follow all endovascular or surgical interventions <90 days of the intervention with duplex ultrasound for interventional patency or latent complications. Furthermore, this study coincides not only with cited duplex ultrasound uses in the upper extremities but also with abnormal latent pathologies of the upper extremities post intervention.
Case History
The patient was a 43-year-old woman with a history of Hodgkin lymphoma, history of chemotherapy, radiation, previous left subclavian artery stenting, and now right arm claudication, and abnormal nuclear stress testing. Previously, the patient underwent coronary and aortic arch angiography, with findings of minimal coronary artery disease, and bilateral subclavian artery stenosis, with long area right subclavian artery occlusion. Multiple attempts at recanalizing the right subclavian artery occlusion were performed unsuccessfully at another facility. At this point, the patient was referred to First Coast Cardiovascular Institute, Jacksonville, Florida, outpatient-based angiography suite for second opinion and possible percutaneous repair of the right subclavian artery occlusion.
Intervention
The patient was brought to the angiography suite; the right arm was draped and prepped in a sterile fashion. Using ultrasound guidance from the right brachial artery retrograde approach, the right subclavian artery was engaged, and found to be completely occluded (Figure 1 ). Once the subclavian artery lesion was crossed, high pressure balloon angioplasty was performed. Once balloon angioplasty was performed, it was best decided to deploy an 8 mm × 50 mm Viabahn covered stent graft (Gore Medical). The distal portion of the covered stent edge was slightly oversized, and crowned; therefore, an 8 mm × 40 mm EverFlex self-expanding stent (Covidien) was deployed to smooth out the flow. At this point, completion angiogram was performed with no evidence of dissection, thrombus, side branch loss, or perforation ( Figure 2) .
The patient returned to the facility 2 days later with complaints of radiating right arm and brachial access site pain. An ultrasound was performed using a Philips iU22 xMATRIX Ultrasound System (Philips Ultrasound Inc, Bothell, Washington) equipped with a L9-3 MHz transducer. First, the brachial artery was imaged at protocol-specific areas for brachial artery access complications such as pseudoaneurysm, arterial occlusion, arteriovenous fistula, or hematomas. It was immediately noted that one of 2 brachial veins at the access site were arterialized by Doppler, along with significant localized color Doppler bruit (Figures 3 and 4) . Once it was determined by duplex imaging, there was an abnormal communication between the brachial artery and vein; attention was then turned to the subclavian artery's previous intervention.
After taking ultrasonic images at protocol-specific sites in the right upper extremity, the subclavian stents were visualized. It was determined by duplex imaging that the subclavian stents and native subclavian artery were patent with turbulence in the Doppler signals ( Figure 5 ). Upon further investigation, there appeared to be an anechoic area posterior to the stent with color Doppler swirl pattern indicative of active arterial complication ( Figure 6 ). This area was further investigated with duplex ultrasound, and there appeared to be a color Doppler jet at the distal stent edge; this jet was sampled with Doppler and a classic pseudoaneurysm to-fro waveform pattern was noted (Figure 7) . It was immediately documented that a posterior stent active pseudoaneurysm/perforation was present with a contained sac measuring 1.8 cm × 1.5 cm. The ordering vascular internationalist was immediately notified, and the patient was brought back to the interventional suite for relook angiography. 
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Once again, the patient was draped and prepped in a sterile fashion. Using ultrasound guidance from the right common femoral artery retrograde approach, the right subclavian artery was once again engaged. First, angiography was performed at the level of distal subclavian/axillary artery area, and active bleed was noted at the level of the subclavian self-expanding distal stent edge (Figure 8) . Second, the brachial artery was engaged, and angiography was performed. At this point, the brachial artery to brachial vein communication was confirmed, and felt medical management was warranted (Figure 9 ). Third, it was determined that the active bleed was at the level of the previously deployed distal subclavian stent edge/Prox native axillary artery. Last, once the location of the active bleed was 
Conclusion
Duplex ultrasound is a widely documented and utilized tool in the detection of lower and upper extremity peripheral severe arterial disease with sensitivities >80%. 2, 3, 5 This article not only correlates the relationship between duplex ultrasound and severe peripheral arterial disease but it also proves with 100% accuracy the ability to detect latent and abnormal pathology of the upper extremities post endovascular intervention. Therefore, duplex ultrasound should be the initial modality of choice in detecting latent endovascular interventional pathologies of the upper extremities.
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